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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination ("RCE") under 37 CFR 1.114, including the 
fee set forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since 
this application is eligible for continued examination under 37 CFR 1 .1 14, and the fee 
set forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office 
action has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
11/08/2005 has been entered. 

Response to Amendment 

Amendment filed 1 1/08/2005 with said RCE forms the basis for this office action. 
In said Amendment Applicant cancelled claims 5 and 6 (claims 14-20 had previously 
been cancelled) and substantially amended claims 1-4 and 7-13. Comments on 
Remarks submitted with said Amendment are included below under "Response to 
Arguments". 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

1 . Claims 1-4 and 7-13 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. 
The claims contain subject matter not described in the specification in such a 
way as to reasonably convey to one skilled in the relevant art that the inventor, at the 
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time the application was filed, had possession of the claimed invention. In particular, 
the only embodiment disclosing a hard mask is the first, and is illustrated by Figures 1- 
6. However, the second etching step, in which said lower electrode and said contact film 
are etched to expose the substrate is not performed "in a self-alignment manner with 
said hard mask" as recited in claim 1, line 14, but instead in a self-alignment manner 
with said first cover film 20, as clearly shown by Figure 4: not the hard mask but the 
cover film determines the boundary of the etched region. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 4, 8, 9, 10, 12 and 13 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fox et al (US 2002/0074601 A1 ) in view of the Prior Art as Admitted 
by Applicant, or, in the alternative, in view of Kanaya et al (6,61 1 ,014 B1 ). Fox et al 
teach a method of manufacturing a ferroelectric device (see title) comprising steps of: 

providing a substrate 100 on IC circuit wafer (hence semiconductor 
substrate)(par. [0039]); 

forming a multi-layer body by depositing successively a contact film 102 ([0038]), 
a lower electrode 104 ([0039]), a ferroelectric film 106/108 ([0040]) and an upper 
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electrode 110 ([0044]) on said substrate; and processing said multi-layer body (steps 

300 and 404; see Figure 4 and [0053]-[0056]), wherein said processing step comprises: 

etching (step 300) said upper electrode and said ferroelectric film (Figure 
4 and [0053]); 

heat treatment (step 402: Figure 4 and [0055]; see also the equivalent 
step 208 as described in [0041]) said ferroelectric film in an oxidizing atmosphere 
([0015]) under a condition wherein said contact film is covered with said lower 
electrode; 

forming (step 400) a first cover film 1 12 so as to cover side surfaces of 
said upper electrode 110 and said ferroelectric film 106/108; and 

etching (step 404; Figure 4 and [0056]) said lower electrode. 
Fox et al do not necessarily teach the further limitations (a) that said second 
etching step is carried out in a self-alignment manner with a hard mask on top of the 
upper electrode and also etches said contact film 102, thereby exposing said insulating 
substrate 100, (b) that said hard mask is formed on said upper electrode as an etching 
stopper. However, ad (a) it would have been obvious to include said further limitation in 
view of in view ofKanaya et al, who teach the second step to etch also the contact film 

301 while the etching step is carried out in a self-alignment manner (col. 8, 1. 42-58, col. 
10, 1. 60-67 and col. 11, 1. 60-64: it is noted that the hydrogen barrier layer, be it 101 or 
301 , is an adhesive layer and thus meets the definition of contact layer in the 
Specification, page 4) with (ad (b)) a hard mask (104, 204, 304, e.g.; see, for instance 
Figure 15) formed on said upper electrode. Motivation to include the teaching by the 
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Prior Art as Admitted by Applicant, or, in the alternative, the teaching by Kanaya et al on 
the contact layer at least derives from the function of said contact layer, as a layer to 
make contact with the lower electrode: in the locations where said lower electrode is 
absent there also is no need for said contact layer Thus a more functionally focused 
device is achieved. Furthermore, self-alignment has long been recognized as a reliable 
manner of ensuring accurate lateral positioning of layers relative to each other, - 
obviously crucial to any high-density integrated circuit capacitor structure such as the 
invention by Fox et al as any additional separate alignment step becomes more difficult 
with decreasing spatial scales. 

On claim 4: said method by Fox et al includes etching said first cover film 
together with said multi-layer body (Figure 4 and [0056]). 

On claim 8: the method by Fox et al further comprises a step 218 for forming a 
second cover film 112 ([0049] and [0056] and Figure 4) so as to cover said multi-layer 
body after said etching of said lower electrode and contact film. 

On claim 9: the method by Fox et al further comprises heat treating (step 406) 
([0056] and Figure 4) said ferroelectric film after said second cover film. 

On claim 10: the contact film 102 of the method by Fox et al includes a binding 
film 102 ([0038] and Figure 4). 

On claim 12: said heat treating in Fox et al is performed to recover a crystalline 
structure in the ferroelectric film ([0041], [0051] and [0055]). 

On claim 13: said heat treating of said ferroelectric film in Fox et al and as 
claimed here in claim 9 is performed to recover a crystalline structure in the ferroelectric 
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film after said forming of the second cover film ([0016])(step 502: see [0060] and 
Figures 4-5); see also the patent cited and incorporated by reference in Fox et al in this 
regard), while furthermore the additional heat treatment (anneal) inherently causes 
further crystallization unless crystallization is perfect to start with, which obviously is not 
expected by overwhelming probability against it. 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
and Kanaya et al as applied to claim 1 above, and further in view of Jung et al (JP 2001- 
044377, IDS item AJ). Fox et al teach an insulating film (titanium oxide) 100 disposed 
on said substrate that is a semiconductor substrate having a transistor ([0038]) (i.e, 
"CMOS integrated circuit wafer"). Fox et al do not necessarily teach the further limitation 
that a contact plug to be formed so as to electrically connect said transistor to said 
contact film. However, it would have been obvious to include said further limitation in 
view of Jung et al, who, in a patent publication on a ferroelectric capacitor for a 
transistor, hence analogous art, teach a contact plug 1 14 formed so as to pass through 
said insulating film 108/1 12 and electrically connect the transistor (with gate 104 and 
source/drain regions 106) with said contact film (through its un-etched sides). Motivation 
to include the teaching in this regard by Jung et al in the invention by Fox et al derives 
from the obvious applicability of the invention by Fox to those FRAM embodiments 
wherein the electrical connection between the drain region of the transistors of the 
CMOS integrated circuit and the ferroelectric capacitor is achieved through the 
insulating substrate over the CMOS wafer, i.e., through the shortest route possible, thus 
saving ohmic dissipation and material investment. 
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4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
and Kanaya et al as applied to claim 1 above, and further in view of Prior Art as 
Admitted by Applicant. As detailed above, claim 1 is unpatentable over Fox et al in view 
of Kanaya et al. Furthermore, in the first etching step in the Prior Art as Admitted by 
Applicant the lower electrode is partly etched in said etching of said upper electrode and 
said ferroelectric film so as to arrive at a predetermined thickness of the lower electrode. 
Motivation to include the teaching in this regard by Prior Art as Admitted by Applicant at 
least derives from the implied means to set the thickness of the lower electrode. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et al 
and Kanaya et al as applied to claim 4 above, and further in view of Ohyagi (US 
2003/0211685 A1). Although neither Fox et al nor Kanaya et al necessarily teach the 
further limitation defined by claim 7, it would have been obvious to include said further 
limitation in view of Ohyagi, who, in a patent application drawn to a FeRAM device (title, 
abstract and [0003]), hence analogous art, teach to use resist as mask pattern for an 
etching step so as not to etch more than the area selected for etching (see [0023]). 
Motivation to include the teaching by Ohyagi in the invention by Fox et al derives from 
the need to accurately select a particular surface area for etching. 

6. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fox et 
al and Kanaya et al as applied to claim 10 above, and further in view of Nagano et al 
(US 2002/0195633 A1). As detailed above claim 10 is unpatentable over Fox et al in 
view of Kanaya et al. Neither Fox et al, nor Kanaya et al necessarily teach the further 
limitation of the contact film to include an oxidation barrier film. However, it would have 
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been obvious to include said further limitation in view of Nagano et al, who, in a patent 
on a ferroelectric capacitor for a semiconductor memory device (title, abstract, [0004], 
[0104]), - hence analogous art, teach the inclusion of an iridium oxide (Ir0 2 ) oxygen 
barrier film 31 , as well as an iridium (Ir) oxygen barrier film between a platinum (Pt) 
lower electrode and the substrate so as to prevent the cross-layer diffusion of oxygen 
(Figure 1B, abstract, [0013] and [0103]). Motivation to include the teaching in this regard 
by Nagano et al in the invention by Fox et al derives from the deleterious effect of 
oxygen diffusion to contact plugs in ferroelectric capacitor semiconductor devices. The 
teaching can be combined with the invention because the material constitution of the 
layers (oxide substrate 45 ([0179]), platinum lower electrode 31 d ([0103]) and lead 
zirconate titanate (PZT) (inter alia) ([0185]) and the generally metallic constitution of the 
contact plug to be protected against oxidation, imply the same conditions for oxygen 
diffusion, thus requiring the same measures. 



Response to Arguments 

Applicant's arguments filed 11/08/2005 have been fully considered but they are 
not persuasive. In particular, the step of etching the lower electrode has not been 
disclosed to be carried out in a self-alignment manner with said hard mask 19, because 
as is evident from Figures 1-6 (embodiment with hard mask (19)) and the related 
discussion ([0020]-[0031]) the second etching step is carried out with cover film 20 
determining the self-alignment process (see specifically Figure 4 and [0027]). Therefore, 
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the limitation "etching, in a self-alignment manner with said hard mask" forms new 
matter. 

Furthermore, the substantial amendment to claim 1 only introduces limitation that 
are obvious over the prior art already cited. See first cover film 112 and related etching 
step in Figure 5, and please note the final structure is achieved topographically at the 
end of said etching step 500 (annealing does not change the topography). Self- 
alignment has long been recognized in the art of semiconductor memory integrated 
circuits as particularly advantageous because of the ever-increasing device density, 
because with device density the alignment of capacitor layers becomes more difficult to 
achieve. Finally, both self-alignment and a hard mask topping and protecting the upper 
electrode are taught by the secondary reference, Kanaya et al. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

December 23, 2005 



Patent Examiner: 



Johannes Mondt (Art Unit: 3663). 




